Background: Sleep is an important lifestyle factor to be addressed in patients having chronic non-communicable diseases. Data revealing prevalence of insomnia in chronic medical illnesses (CMIs) in Indian population are lacking. Yoga has been found effective in improving sleep quality in patients with chronic medical illnesses (CMIs). Aim: To find the prevalence of insomnia in major chronic medical illnesses and to assess the effect of Integrated Approach of Yoga Therapy (IAYT) on them. Methods and Material: From the outpatients and inpatients of our integrative therapy clinics, 200 patients (116 males; 84 females) in the age range 49.57 ± 11.71 years, who satisfied the inclusion criteria and were diagnosed by the physician with any of the four major categories of CMIs: cardio-pulmonary, diabetes, musculoskeletal, and psychiatric were screened for insomnia using Insomnia Severity Index (ISI) scale. Those found suffering from clinically significant insomnia (ISI score > 14) were admitted and a residential IAYT intervention was given for a week. Before and after the intervention, ISI and Pittsburg insomnia rating scale (PIRS) were administered to assess extent of insomnia. Data was analyzed before and after the intervention using paired t-test. Results: Taking all patients of CMIs together, we found that 35% suffered from clinical insomnia, out of which, 12.5% had severe and 22.5% had moderate insomnia. We also found that prevalence of clinical insomnia was highest among those suffering from psychiatric illnesses (62.07%) and minimum in those having musculoskeletal disorders (28.05%). Those suffering from diabetes mellitus and cardio-pulmonary disorders reported prevalence of 32.25% and 31.94% respectively. After IAYT intervention of one week, extent of clinical insomnia reduced from 35% at the baseline to 8.5% in all patients of CMIs taken together. Following changes were observed in percentage of patients suffering from clinical insomnia in different CMIs before and after one week of IAYT interven-How to cite this paper: Suman
Introduction
Insomnia, or sleeplessness, is a sleep disorder in which there is an inability to fall asleep or to stay asleep as long as desired [1] . Insomnia involves difficulty in initiation, maintenance, or reduced quality of sleep. People may experience poor concentration and lower productivity as a result of insomnia [2] . Globally, prevalence of insomnia ranges from 10% to 15% among the general population with increased rates seen among older ages, female gender, white population and presence of medical or psychiatric illness [3] [4] . Panda et al. [5] found prevalence of insomnia to be 18.6% in healthy adults in South India. Another study [2] , found a higher prevalence (28%) of the same in healthy population in North India. Studies have estimated that up to 40% -50% of adults over the age of 60 report disturbed sleep [6] .
Insomnia has also been linked to ill health. It is known that presence of chronic medical illnesses (CMIs) aggravates insomnia and those suffering from insomnia are more prone for several medical and psychiatric disorders [7] . Most chronic illnesses in modern times are life style related and sound sleep is one of the most important aspects of a healthy lifestyle. Therefore, deeper understanding and management of the problem of insomnia is of primary importance in managing chronic non-communicable diseases. A survey study on western population found that 16% of patients with CMIs had severe and 34% had mild insomnia at baseline [7] . Such data in chronically ill Indian population are lacking.
Medications for insomnia appear to cause both psychological dependence and physical dependence; they may also cause cognitive decline along with morning sedation [8] . Sleep is affected by variety of factors, starting from the change in surroundings, to diet, to the deep psychological conflicts, therefore, it is very important to use a holistic comprehensive lifestyle intervention such as Yoga based lifestyle to address this issue. Yoga is one of the spiritual practices derived from the orthodox school of Hindu philosophy. Yoga is a science of Holistic living and not merely a set of physical postures (asanas) and breathing techniques (pranayama). It is a psycho-physical and spiritual science, which aims at the harmonious development of the human body, mind and soul [9] . The Integrated Open Journal of Endocrine and Metabolic Diseases Approach of Yoga Therapy (IAYT) is an approach which consists in not only dealing with physical layer but also includes using different yoga techniques to operate on different layers of our existence: the physical layer, the layer of prana, the mental layer, the layer of wisdom, and the layer of bliss [10] .
Several studies have been conducted on the effect of yoga in insomnia. Almost all the studies have showed positive effects of yoga on insomnia [11] . As yoga has been shown to be effective in management of both insomnia as well as chronic diseases, IAYT might be an effective treatment option for insomnia in patients suffering from chronic medical illnesses [12] . Present study was planned with an intention to know the prevalence of insomnia in patients of different chronic diseases in India and the effect of IAYT on them.
Methods
Two hundred patients (116 males; 84 females) in the age range 49.57 ± 11.71 years, who were diagnosed by physician to be suffering from any of the four major categories of CMIs: cardio-pulmonary; diabetes; musculoskeletal; and psychiatric were included in the study. They were screened from the outpatients and inpatients departments of our integrative therapy clinics. The inclusion requirements were: a) those that may or may not be using medications for sleep; b) those with mild and moderate severity of illness; c) ambulatory patients and d) those having knowledge of English language. The exclusion criteria were as follows: a) those with severe and complicated CMIs and bed ridden patients a) Acute injury within the past 6 months; b) Inability to stand without assistance; c) More than 6 sessions of yoga practice within the past 3 months; d) Those in whom sleep medication was changed within the past 1 month; e) Untreated or poorly managed medical diagnosis; f) Those with complications and severe medical illnesses; g) Diagnosis of clinical signs of a primary sleep disorder (e.g., sleep apnea, restless legs syndrome; h) Consumption of caffeine equivalent of >3 cups coffee/day or alcohol >2 drinks/day at least 4 days/week.
Written informed consent was taken from all the subjects before the study and Institutional Ethical Clearance was obtained.
Single group pre-post design was followed to assess the effect of one week IAYT intervention in those suffering from clinical insomnia. Screening was done using a validated and reliable screening tool, the Insomnia Severity Index (ISI) scale. Those found suffering from clinically significant insomnia (ISI score > 14) were admitted and a residential IAYT intervention was given for a week. Before and after the intervention, ISI and Pittsburg insomnia rating scale (PIRS) were administered to assess extent of insomnia. Data was collected on the first day of admission to the one week residential yoga therapy program and was collected again at the end of one week. Subjects were given orientation to yoga therapy program and the research work on the first day and after this data collection was started. Both pre and post data were collected on the same time of the day. Subjects were explained the details of the questionnaire and instructions were given clearly before filling up the questionnaires. Open Journal of Endocrine and Metabolic Diseases All data were double-entered in Microsoft Excel and analyzed using Statistical Package for the Social Sciences (SPSS) version 16.0. Pre-and post-intervention scores on the questionnaires had been compared using paired t-tests (and Wilcoxon signed-ranks tests for skewed data). All tests were two-tailed. Given the exploratory nature of the study, a significance level of 0.05 was set for all tests.
Assessments

Insomnia Severity Index (ISI)
The ISI is a valid and reliable screening tool to assess and diagnose the severity of insomnia of the patients [13] . It consists of 7 questions concerning sleep onset, sleep maintenance, early awakening, level of satisfaction with sleep pattern, extent of interference with daily functioning, conspicuousness of impairment caused by sleep problem, and level of concern about current sleep problem. Each item is marked on a 5-point Likert scale (0 to 4). Total scores after evaluation range from 0 to 28; higher the score more severe is the insomnia. Scores 0 to 7 indicate no clinically significant insomnia, 8 to 14 sub-threshold insomnia, 15 to 21 clinically significant insomnia (moderate), and 22 to 28 clinically significant insomnia (severe).
Pittsburg Insomnia Rating Scale
Cronbach's alpha coefficient for Total PIRS score is 0.93 which indicates excellent internal consistency [14] . It is a scale with 65-items. Subjects score the items that have three broad sections. Initial is the subjective distress score (46 items), then subjective sleep parameters (10 items) and last is the quality-of-life (9 items). Section A of the scale has a 10 cm line to mark the quality of sleep in the past week. This answer is not used in the scoring. Section B has 46 questions which have to be answered on the Likert scale from 0 -3 (0 = not at all bothered, 1 = slightly bothered, 2 = moderately bothered, 3 severely bothered). It is scored by adding all the answers. This is the distress score. Section C has 10 questions which have to be answered on the Likert scale 0 -3 with variable answers depending on the question. Score of this section is the addition of all and is termed as sleep parameters score. Section D has 9 questions which have to be answered on the Likert scale from 0 -3 (0 = excellent, 1 = good, 2 = fair, 3 = poor). Addition of all the answers gives the final score which is termed as Quality of life score. Section E is about comments which the patient wants to put in but it is not included in the scoring. Final score is the grand total of all the three components. Minimum score is 0 (good) and maximum is 195 (bad) [15] .
Intervention
Integrated Approach of Yoga Therapy (IAYT)
IAYT is based on the basic principle that there are 5 layers of the existence to human beings namely Annamaya Kosa (physical level), Pranamaya Kosa (subtle Open Journal of Endocrine and Metabolic Diseases energy level), Manomaya Kosa (emotional level), Vijnanamaya Kosa (level of intellect) and Anandamaya Kosa (level of bliss). Yogic pathophysiology propounds that the disturbances at the emotional level (adhi) percolate to the physical level (vyadhi) through the layer of prana. Furthermore, all layers are interrelated and they affect each other indirectly. The IAYT is an approach which consists in not only dealing with physical layer but also includes using techniques to operate on different layers of our existence. The practices at annamaya kosa include yogasanas, loosening practices, yoga diet and yoga kriyas, at pranamaya kosa-breathing practices, breathing kriyas and pranayama. At manomaya kosa, the practices are meditations (cyclic meditation, om meditation), devotional sessions and happy assembly, where as lectures, counseling and satsangs correct the notions about one's life ambitions and goals at vijnanmaya kosha that form the basic conceptual root for the life style of the individual. Karma yoga and tuning to nature are the practices that help one to get established in anandamaya kosa bringing bliss in our lives [10] . Based on the above mentioned concepts holistic IAYT module was made and patients followed the yoga based lifestyle routine given in Table 1 .
Results
Data for all the variables was found normally distributed by Shapiro-wilk test 
Overall Prevalence
All chronic medical illnesses taken together we found that out of 200 subjects, 70 (35%) were suffering from clinical insomnia (ISI score > 14), out of which, 25 (12.5%) had severe insomnia (ISI score between 22 -28) and 45 (22.5%) had moderate insomnia (ISI score between 15 -21). Another 49 (29.5%) patients had subclinical insomnia (ISI score between 8 -14).
Prevalence of Insomnia in Diabetic Patients
Out of all 200 subjects, 31 suffered from diabetes. Out of 31 diabetic subjects, 10
(32.25%) had clinical insomnia (ISI score > 14), out of which 2 (6.45%) had severe insomnia (ISI score between 22 -28) and 8 (25.8%) were suffering from moderate insomnia (ISI score between 15 -21).
Prevalence of Insomnia in Patients Suffering Musculoskeletal Disorders
Out of total 200 subjects, 82 suffered from musculoskeletal diseases. We found that out of 82 subjects, 23 (28.05%) had clinical insomnia (ISI score > 14), out of which 9 (10.98%) suffered from severe insomnia (ISI score between 22 -28) and 14 (17.07%) suffered from moderate insomnia (ISI score between 15 -21).
Prevalence of Insomnia in Psychiatric Illnesses
Twenty nine out of 200 subjects suffered from psychiatric illnesses. Out of 29 subjects, 18 (62.07%) had clinical insomnia (ISI score > 14), among them, 7 (24.14%) were suffering from severe insomnia (ISI score between 22 -28) and 11 (37.93%) were having moderate insomnia (ISI score between 15 -21).
Prevalence of Insomnia in Patients Suffering from
Cardio-Pulmonary Diseases Cardiopulmonary disorders were diagnosed in 72 out of 200 subjects of CMIs.
Among the total 72 subjects, 23 (31.94%) had clinical insomnia (ISI score > 14), where 7 (9.72%) had severe insomnia (ISI score between 22 -28) and 16 (22.22%) had moderate insomnia (ISI score between 15 -21).
Within Group Comparisons
Overall Comparison
It was found that overall prevalence of clinical insomnia reduced from 35% at the baseline to 8.5% at the end of one week of IAYT intervention. Following changes were observed in prevalence of clinical insomnia in different CMIs before and after one week of IAYT intervention: 1) In psychiatric patients, the prevalence reduced from 62.07% to 24.13%; 2) In diabetic patients the prevalence reduced from 32.2.7% to 3.0%; 3) In patients having musculoskeletal disorders the prevalence reduced from 28.05% to 8.53%; and 4) In patients having cardio-pulmonary illnesses the prevalence reduced from 31.94% to 2.7%. Open Journal of Endocrine and Metabolic Diseases
Overall Comparison of Sleep Variables in Subjects Suffering from Chronic Medical Illnesses with Moderate Clinical Insomnia
In subjects having moderate clinical insomnia (ISI Score between 15 -21), within group comparison of the variables before and after one week of IAYT intervention (using paired t test or wilcoxon signed rank test) revealed that there was a highly significant improvement in Insomnia Severity Index (p = 0.001) and
Pittsburg Insomnia Rating Scale (PIRS) Total Score (p = 0.001; see Table 2 ). Independent analysis of different subsets of PIRS also showed highly significant improvement in Subjective Distress Scores (PIRS_SDS; p = 0.001), Subjective Sleep Parameter (PIRS_SSP; p = 0.001) and Quality of Life (PIRS_QOL; p =0.001).
Overall Comparison of Sleep Variables in Subjects Suffering from
Chronic Medical Illnesses with Severe Clinical Insomnia In subjects having severe clinical insomnia (ISI Score between 22 -28), within group comparison of the variables before and after one week of IAYT intervention (using paired t test or wilcoxon signed rank test) revealed that there was a highly significant improvement in Insomnia Severity Index (p = 0.001) and
Pittsburg Insomnia Rating Scale (PIRS) Total Score (p = 0.001; see Table 3 ). Independent analysis of different subsets of PIRS also showed highly significant improvement in Subjective Distress Scores (PIRS_SDS; p = 0.001), Subjective Sleep Parameter (PIRS_SSP; p = 0.001) and Quality of Life (PIRS_QOL; p = 0.001).
Discussion
It is known that presence of chronic medical illnesses aggravates insomnia and those suffering from insomnia are more prone for several medical and psychiatric disorders. A survey study on patients with chronic illness found, on the basis of their working definition of insomnia, 16% of study patients had severe and 34% had mild insomnia at baseline (Katz, & McHorney, 1998 [16] . Insomnia is also a core symptom in a range of chronic pain conditions with less certain organic etiology, such as fibromyalgia and other musculoskeletal disorders [17] .
As compared to the above results we found overall prevalence of clinical insomnia in four major types of chronic medical illnesses (cardio-pulmonary diseases, diabetes, chronic musculoskeletal illnesses and psychiatric illnesses) to be 35% out of which 12.5% had severe insomnia and 22.5% had moderate insomnia. These results are similar to those obtained in a previous study where 16% had chronic insomnia and 34% had mild insomnia [7] .
We also found that prevalence of clinical insomnia varied across different types of chronic medical illnesses with highest prevalence among those suffering from psychiatric illnesses (62.07%) and minimum prevalence in those having musculoskeletal disorders (28.05%). Those suffering from diabetes mellitus type 2 had second highest prevalence (32.25%) and those having cardio-pulmonary disorders reported prevalence of clinical insomnia to be 31.94%.
We found that prevalence of severe insomnia was also highest among patients with psychiatric illnesses (24.14%). This was followed by those with chronic musculoskeletal disorders (10.98%), cardiopulmonary disorders (9.72%) and
then those with diabetes (6.45%). Previously, similar western study had shown that people with the following medical problems reported more chronic insom- found the prevalence to be much higher.
No previous study has seen the impact of a week of IAYT intervention on insomnia in various chronic medical illnesses before. Ours is the first study to report this and we have shown highly significant impact of a holistic yoga intervention on insomnia in as lesser a duration as 1 week, we found that as per ISI score clinical insomnia (>14) prevalence which was 35% at the baseline came down to 8.5% after one week of IAYT intervention.
We found that overall prevalence of insomnia is much higher in those having chronic medical illnesses as compared to healthy adults (35% vs. 18%). Among those with chronic medical illnesses (CMIs) we found insomnia rate and severity was highest among those with psychiatric disorders. Though there are not many studies which looked into prevalence of insomnia in psychiatric illnesses before, a couple of studies have done so, but they are conducted in western countries and report a much lower prevalence than what we found [18] [19] . This may be because of change in environmental conditions and socio-cultural values. Higher prevalence of insomnia in those having CMI may be because of various causes depending on type of CMI. For e.g., in psychiatric patients it may be because of inherent nature of psychiatric disorder which involves disturbances of circadian rhythm due to imbalanced neurotransmitter release; in patients with diabetes it may be due to increase frequency of micturition during night time; in patients with cardio-pulmonary disorders it may be due to breathlessness; in patients with musculoskeletal disorders it may be due to pain and deformities.
IAYT intervention reduced the overall prevalence of insomnia from 35% to 8.5%. This is a very significant change. The probable reason may be adjustment of the lifestyle, removal of stressor from the environment, increased cardiopulmonary efficiency and control of sugar levels in diabetics due to increased physical activity and reduction of stress. Overall, IAYT brings deep relaxation to the system through parasympathetic dominance which is a promoter of sleep.
Through yogic counseling deep rooted stressors in sub conscious mind are identified and deeper levels of relaxation are reached. This may drastically reduced the prevalence of insomnia.
This is a preliminary study to investigate the relation between CMIs and insomnia and pilot attempt to understand the role of IAYT intervention in addressing insomnia in CMIs. Lack of control group limits generalizability of the results. In future, larger randomized controlled trials should be conducted in each CMI exclusively with large sample size to test the efficacy of IAYT. Future studies should also do longer follow ups to see whether the effects are maintained for a longer time with IAYT practices.
Conclusion
Prevalence of insomnia is higher in patients suffering from chronic medical illnesses. IAYT intervention of one week may be helpful in reducing prevalence of insomnia in this population. Future studies should focus on testing the efficacy of IAYT in each category of CMI separately on using a larger sample size and randomized controlled design.
